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THE SCALES OF THE AFIUCAX CYPRINID FISHES, 
WTTH A DISC'ESSION OF RELATED ASIATIC 



For an opportunity to study the scales of the African Cyprin- 
ida‘ I am indelited to Dr. CL A. Roiilenger, and the account 
giviai l)clo\v is based wholly on the collections in the Rritish 
Museum. In Dr. Boulenger’s Catalogue of the Freshwater 
Fislu'S of Africa, VoL 1 (IhOD), there are recognized ten genera 
of Cyi)rini(he proper, namely, Laheo, Di^cor/iiathns, Varirorhiuus, 
/via/cLr/es, Leptorifpyls, Barlliiis, Neohola and 
Chrliithiop.^, Of these, all hut Rasbnm, Lcnrisras and Lrpfor}/- 
prls nre found in the Nile hasin. LmrUnts, or rnther Phoxlndlus, 
is a Pahenrctic ty]H* found in northern Africa; Lcptori/pris 
Rouhaiger, 1000, is a relative of found in the Congo 

hasin; Ibisbnra Rlcekia* is an Asiatic genus, of which one of the 
Asiatic species (/?. (hiniroiilas Ham. Puch.) occurs at Zanzibar. 
ChcL'ithiojiS Roulenger, 1800, is an African genus related to the 
Asiatic Chela ; it occurs in the Congo basin (C. elonr/atas) and 
in the Nile (C. bibic). Xcobola Vineiguerra, 1801, is said to he 
allied to the Asiatic Bold (which Day includes in Barilias); it 
was based on a species (N. bnttcf/oi) from Somaliland, and has 
another (xV. argcntca) confined to Lake Victoria. It thus appears 
that the Ethiopian Cyprinid fauna, though numerous in S])eei(‘S, 
shows very little generic ditferentiation , and is in all n‘S])ects 
elo.sely related to that of the Oriental region. 

The scale-characters of the African genera, as observed in 
scales taken from the vicinity of tlie lateral line, at aliout the 
level of th(' beginning of the dorsal fin, are as follows: 

(1.) Chctiyihiops. C. hlhie Joannis. River Nile. Scales broader than 
long, the basal and lateral circuli coarse, the aj^ical ones much 
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finer, tli(‘ transition al)rnpt; a 1 ) 0 iit nine delicate aj)ical ra<lii, and 
a few irre.^nlar, p<)orly developed l)asal <nies. Tlie nuclear area is 
a little l)asa<l of the middle, and may be broadly fre(‘ from circnli, 
or circulate nearly to the middle. The tisb is small and silvery; 
the scales an‘ lar<>:e in pro)>ortion, tbon.ub only about 1% mm. across. 
There are no distinct laterobasal anjrles. J>otb the tisb and the 
scales an' rather sn^ijestive of the American Xoiroph, though many 
ditrere]ice.s are aj)parent on close eomiairison. 

The Indian Chela argentea Day (Wynad, F. Dag) has larger 
scales, with evi<lent laterobasal angles. The apical ra<lii are well 
detine<l, about 14, hut several imperfect cc'utrad ; the basal radii are 
two or three, hut very strong. All this shows evident resemblance 
to the ty}>e of radiation fonml in Ah\^feSy and in the ]flearot:cula 
^rouj) of Barbas; that is to sa}% with few stron<>: radii arising from 
the nuck'us. In Chela argentea this is superimposed, as it wi're, 
0)1 a system of more ordimii’y a]>ical I'adii, and it is only the latter 
that occur in Chehethlops. 

A further study of the scales of Chela shows that C. argentea is 
(jnite exceptional, and I find one si>ecies which has scales of essen- 
tially the same type as those of Chehethlops, except that there are 
fairly well developtMl latei'obasal angles, no basal i-adii, and the 
apical ra<lii ai’e greatly reduced, with not moi’e tlian two or tliree 
comjilete. This sp(*cies is C. {Paralanhaca) tgpus (ty]>e of Para- 
lauhaca lateralis Saiivage) from the ]\Ie Kong (Paids ]\Iuseiim). 
C. anonialaras fi'oni Sai'awak has a .scale of the same general char- 
acter as C. tgpus, lint it is excessively short ami l>road (long. (>, 
lat. 10 mm.), witli no laterobasal angles, and (piite numerous hut 
very weak apical radii. On the otlu'r hand C. clnpeoitles (Min’r<'(‘, 
F. Dag) has .‘^mall scales which are much longt'r than hroa<l, with 
six or .seven ajiical i'adii and no basal. C. hacalla (Orissa, F. Dag) 
has .‘Scales of tlu‘ type of C. clnpeohlcs, hut with at least twice as 
many apical radii. 

The scales of C. maerochir (^\onnm River, Rogal Siamese Museiun ) 
are transversely oval, scarcely radiati', much like Chela fhiops hut 
with the eoarsi' lati'ral circuli extending over into tlu‘ apical region. 
This s])(‘cies has tla* doi'sal tin vei'y far hack, and the .'^cak's wen* 
taken from the middle of tlu'side. Chela sardi)iella (Sittaug River, 
E. ir. Oates) has bi'oad wc'ak .scales with about 12 aj>ical radii; 
tliei’i' is a dark spot at the fork of the caudal (in. 

Thus Chela, on the scak's, si'cms to fall into at least three distinct 
gron])s: (1.) (\ argentea, (2.) (\ clupeoldes and hacaila, (2.) C. 
tgj>us, macroeh ir iun\ sardinella, with asuhgroup for C. a)iomalurus. 
Chela thiaps is (‘vidc'utly to he compared with th(‘ thinl gi'ouj). 

The Chela th iops s(;ale has <piite a sti’ong supi'rlicial ri'semhlanci' 
to that of th(‘ ('haracinid < h'thari)tas congicus, although in tht' 
latter the latei'al ilrculi ai\' moi'c nunu'rous, and less abruptly dif- 
ferentiated from the ajiical. 
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(2.) XeoboJa. X. argenlea Pelleerrin (lUigala, Lake Victoria, Dr. E. 
Baijon). Small transversely cloii.o^ate scales about 2 mm. broad, 
and not much more than 1 lonj^; no evident angles; nacU‘ar area 
a little basa<l of middle; apical and basal ra<lii, but very few and 
feeble ; lateral circuli very widely spaced, abruptly separated { al >out 
middle of side) from apical ones. A weak scale of the same tyi)e 
as that of Chchethiops. It may be even better comf)ared witli 
Barilius {EngrauUcypris) sardeUa from Lake Nyassa ; this is a 
slender fish with easily deciduous scales, which are transversely 
elongated, with the circuli as in XeohoJa, but with better defined 
apical radii. 

Ck) Dariltus. The following k(‘y indicates in a general way th(‘ diag- 
nostic characters of the scales of a number of African and Asiatic 
s[»eeies. 

Large reddish scales with many api('al radii . .... .1. 
Smaller pallid scales 2. 

1. Seale much broadiu’ than long ih ^n/crolrpi.^ 

(Lake Xyassa; J. E. S. Moore). 

Scale about as broad as long />. inicroccphahis 

(Lake Xyassa; J. E. S. Moore). 

2. Scales with a f(‘w v(‘ry strong radiating ribs (or in rev(‘rs(‘, 

grooves), and in all things resembling those of Chela aryen- 

iea 

Seales not thus marked 4. 

:>. Intervals between tlu' few apical radii broad .... E. gafensis 

(Wynad, F. Day). 

Intervals betwi‘eii the apical radii much narrower . D. caunreof^is 

(S. Canara, F. Day). 

4. Scales of a rather l)road ty))e; basal radii strong; a central spot 

of dark i)igment . . . J>. hendeUsis (Simla, E. Day) and D. 
coem (East Indian Company’s collection). These fishes are 
much alik(‘. 

Scales without a dark i>igment spot o. 

5. Thin scales of a rather or very broad type B. savdeUa. 

( Lake Xyassa, E. L. Dhoades), B. uhangeiifiis (Kribi River at 
Efulen, S. (.’auKM'oon, 7>V<ic.s), />. nearii (mountain stream 
near IVtanke, X. L. Rhodesia, S. A. Xeare). 

Scales not es})ecially broad, basal radii absent or somewhat de- 
veloped <». 

(>. African . . B. »mor//(Sumba, Lake Tanganyika, 

not adult), B. Joali (Condokoro, TL. L. S. Lout), B. hiugs- 
leyie (S. Cameroon, G. L. Bate.^). B. a Hot 'tens also comes 
in this group. 

Asiatic . . . B. iiJeOj B. audersoai , B. pohjlejth, />. goha, B. 
barila, B. guUntus, U. ragra, B. oruatns. 
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In J>. iileo there are two rows of ronnd si>ot> alon^ tlie side. Tlu‘ 
upper row, of larger spots, alternates with the lower. />. (jntUilni^ 
lias S]>ots inneh as in 11. lUeo, and 11. harila has nhsciire sjxits of 
the same sort. 7>. ornaius lias indications of the same s}K>ts. 

U. f/a(fiisis has bars in place of the spots; 11. canarensis o])- 
scurely l)am‘d. />. loall ixm] have vertical bars; 7>. uhang- 

ensis looks like neacli. B. moorii has rather obscure V(‘rtical bars. 
]>. hi ngsletjrr has dusky lateral spots. B. sardcUa is a slender 
sp(*cies witli easily deciduons scales. B. nUoUcn^ has tlu‘ back 
ihisky and the sides silviwy, without bars or sjiots. Dr. Bonlengt'r 
writes me (Dec., 1000) that h(‘ has now removed B. sanhdia from 
Barilius ‘^aiid ]>laced it, also with the XroJtoIa^ under the name of 
EngvaiiUcypris (ihnther.’^ As I have remarked above, the scales 
are very similar to tliose of Xeohola argnitea. Tin* lateral cimili 
terminatt‘ oblitpiely, about the mi<ldl(‘ of thi‘ side*, hendn dillering 
very conspicnonsly from tliosi* of B. nhaogriisis and nmrii^ which 
are jilaced in the same division in the table. 

Peloirophtfs (Jhnther may be taken to include' B. micrfde}>is 
and B. microce}dialus of Lake' Xyassa, constituting a snbgenns, 1 
snpiiose. 

Opsaridlnm Peters, ty]>e‘ 7>. zrunheseni^is Peters, I d(^ not know, 

]*aidnjii(o)wis llee‘kel inclnde'S Asiatic spe‘cie\s with four barbeds, 
as B. hendeienh and vagra. The^ name* Pachgatomuii is not avail- 
able*, having bee'ii nse<l nuire than thirty years earlie*r in Dipte*ra. 
Day also recognizes a snbge'iins Bendeiisi.^, for B. harUa, a ve*rtie‘ally 
l>arre*d specie's with two barbels, ae*cording te> his de'seription, 
though niy notes from the lishes (Assam, F. Dag) elescribe' obscure 
sjiots. 

Ae'cording to the se*ale‘-characters, the most distinct gre nip is that 
eif B. gatcusifi and the'se are jihu'ed by Day in tyi)ie‘al 

BarUin.^, aleing with B. lUco tmd 7>. gid!a(n>^. 

Wdth the* re'inoval of FngranJ icjfjtris, the Afrie*an Bardins re*main 
a fairly e‘ompae*t gron}), with no important dillerence' from the 
Asiatie* forms. The* large* lishe*s called J*rIolro])has, in Lake^ Xyassa, 
ineli(*ate a e*e*rtain amount of dive*rgence, in resjxmse* to e*onditions 
not found in Asia. 

(-4.) Lepiacupris. L. modest ns ( P>anzyville, riianzi, Pongee Fre*e State*, 
Capl. Boganx). Scale*s about IP4 mm. long anel breead, with 
]>romine*nt latc'rohasal angles; nne'le*ar area far basad ; obscure 
rndime*nts of basal radii ; apical radii S eir 10, wedl-de'fnu'd, widely 
spae'.e'el; lateral e'ircnli moele'rate'ly ilense*, in the* same* line* with the 
edeeser a])ical ones, d'his se*ale is like* that of Bardins hingslegir, 
e*xce))t that the a])ie*al radii are fe*we*r. 

(5.) Phoxinedns. Se*e I'reec. P>iol. Soe*. Wash., XXII (1000), p. 2I(i. 

((). ) Uastmra. I have* only the* Asiatic* A’. eov///ro/.ra/rt ( Ha ram, P»orne*o, 
Hose). The* se*ale is large (about 1- nmi. long anel broael), with 
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distinct tlion^li rounded latero))asal angles; nuclear area su]0)asal, 
verj^ l>road; a})ieal radii very nninerons (4o or inore), })arallel ; 
))asal radii similar to apical, but liner and closer; l)asal circuli 
transverse; apirnt clrvutl all longiluifimil , l)ecoinin.£r irregular and 
]]iore or less wavy. The character of the apical circuli i.s very dis- 
tinctive ; it is an extreme develojunent of the condition found in 
Cirrhhia jullieni, in which the very strong apical circuli are oblique, 
forming with the radii angles of about 4o degrees. 

( 7. ) Bavhuii. This immense genus will he discussed fully in a later paper; 
it will suHice at the present moment to call attention to some of 
the groupings based on the scales: 

(a.) B.harlnis (ty})ieal) group. Scale oblong, much longer than 
broad ; the ajucal circuli much coarser than the lateral ; base thrown 
into folds, one of which projects, as in the American genus Gila, 
Also includes B. lacerioides. Taljearctic group. 

(h.) B. caucasicus group. Elongate-oval scales, without the basal 
lobe. Xumerons Ihiropean species; some, as B. hocagii, miudi 
hroad(‘r. B. from the Atlas ^Its. goes iii this grouj), 

hut the scale is broader than tyjacal, with the lateral radii evanes- 
cent. A very distinct typt‘ is B. grahami from Yunnan Fn, the 
scales oval, extreinel}" minute, the circuli not deu.^e. This lish has 
four long barbels. 

(c.) B. affuiis group. Scales allied to the last, hut much shorter and 
broader, with lattTohasal angles, and the lateral radii usually poorlj^ 
(U‘v<do])ed. Well develo})ed in Asia, with .such sjiecies as B. 
trgaailen.^i.^, B. paixaloxus, B. tor (ynosal), B. hmmoides, B. eiwp- 
losas (hut fewer radii), B. ohfu.^irostrl.^ (hut })cculiar), and the 
Persian B. kotschgl (hut with distinct lateral radii). In the Medi- 
terrean region it is represented by B. callrnsi.s ( Algiers), B. Igciiatnis 
(tyj)e locality Smyrna), B. hihl (Morocco), B. harterfl (Monux‘ 0 ) 
and 7>. .^clatrri from the (luadahjuiver liiver in Spain. African 
species are Jl. hynni (K. Xile), />. afflnis, B. surkis, B. oreas (few 
ai»ical ra<lii). 

(d.) B. mncmillani grouj). jMncli like the last; no lateral radii; 
basal radii few. Also includes the African B. iropldulepis and the 
Asiatic B. armahis. A doubtfully valid group. 

(e. ) B. hdnsi gronj), also including B. waldoi from Morocco. Scales 
longer and narrower than in the last group, the laterohasal angles 
mon* rounded. The base of the scale is truncate, not roundetl as 
in the caucasicus group. 

(f. ) B. gonioHotus grouj>, including also B. javauiens and />. cdlus, 
all Asiatic. Base of scale wavy; lateral radii ohlicjne. May he 
r(‘garded as a long form of the next grouj). 



14G Cockerell — The Scales of the African Cyprlnid Fishes, 



ig,) B. chiloles "ronp. Ilroad scales;, a^ broad as lonw, the 

laterol»asal anj^les fairly strons:, tlie lateral radii usually Ixuit in- 
wards eentrad, or tbe outer ones failing. A verj^ common tj"))e of 
scale, including the African B. chUotes, ]iIatt/stomi(s, gorguari, 
ertangeri, plagiostomns, duchesuii^ oreas (between this ami tbe 
ajfinis group), batesii, riieppelU, lohogengs, altianaliSy nedgiay rus- 
poliij and radcliffii, 

Asiatic species arc B. Uthopidos (but lateral radii not curved 
basally), hexastichiis, douroncnsisy Ihomnssi, carnalwus (lateral 
radii verg many), malabaricus and jcrdoni. 

(h. ) B, micropogon group. ^lueh like the last, but very broad .‘^cales, 
broadiw than long. Tnclmlcs tbe Asiatics B. micropogoUf jarRi)ius 
(hardly so broad), natcsii and s^harpeyi (Persia). Also the African 
/>. leptosoma (not nearly so broad), rothsrhitdl ( iMoroeco), nnd 
progenijii. 

(i.) Bi. hjngtceps, from tbe Lake of (Jalilee, has a peculiar qmnlrate 
seal(‘ with rounded cmmers, and very many ra<lii, ajacal and basal. 

(j.) B, howLrri group. Shape nearly as in a(d)ii,^ gi’eui>, laternbasal 
angle's evide*nt; middk' of base emarginate; radii we*ll developed 
all round. Here go tbe Asiatic 7/. ehilinoides iJu)nnIaye}iiiis) and 
inaeronema (large scale, rather i>eeuliar), and the' African B. bow- 
hrri {7nan(junisis), gregorli (but basal radii f(‘wer, and wc'ak ; 
lat('ral i*adii wi'ak), intn'ined'nisi (but basal radii longt'r, nnelt'ar 
areal normal), hierwis (much. like* infeniiedins), gndnrUniH (larg<* 
se^ale), wargarita^ hiirse)isiSf Jtotffgol and frif.srlni, tlu* last from 
Moroe^co. The* nuclear are^a is usually broaelly granular. 

(k.) //. group. ^Miicb like the last in form, but no lateral 

radii, and basal radii nearly obsolete*, or witli a single one ge)ing to 
tbe notch. lnclude\s tbe S. African 7>. holuhi, and tbe Asiatic B. 
srhicgch'i (Formosa and Jajjan), htbeo, collhigiroodil , mnenlatufi, 
rcpu.s.sani, c.s-ocijius ( l\*rsian Gulf), yinnKinensis, apogon, chayunio 
ami rom}>rf!^sns (but a])ieal radii fe*wer, and two or tbre*e weak 
basal ra<lii). 

(1.) B. brevibnrbu.^ group (African). ]\Iucb like tbe last, but scale 
obtusely triangular; a slight t(*nd(*ncy to ])olygonal areas in nuele*ar 
ivgion, allbnling some transition to tbe* following groups. 

Tlu* four following groups areclose*ly related, and very distijud from 
all tbe ])revious one*s, having a few V(‘ry strong radii (apical and 
basal) e*oniing from tbe nnele*ar area, in (be maum*r of tbe (’bara- 
eanid genus yl /c.s7cs. This may be ladled alestiform sculjitiire*. In 
many case's the* nucle'ar area is broken up into polygemal space's; 
tliis may occur or lx* absent in scalevs from tbe same* tisb. 

(m.) B. ])lHvanratus grnup. Scab* snb(|uadratt*, at l(*ast as long as 
broa«l, with rather numerous strong radii. InclmU's the* Asiatic 



Cockerell — The Scales of the African Cyprinid Fishes, 147 



II. pinnauratus^ sarana (lar 2 :e scale, uitli ]>asal region larger), 
schanicusj dorsalis, chola, plcurotmiia, and the African />. pcrince 
(K. Nile) and camptacanthus. 

(n.) B. goniosoma grouj). Like the last, hnt the i>ol 3 "gonal unclear 
l)attern excessively developed. Includes the Asiatic (jo)iiosoDtay 
maculatus ( tish very like gon.iosoma) and hurmanicus. The African 

IJ. gurnegi ( natalensis) may go here, but is peculiar. 

(o.) Jj. hnrcliclli gronj). lake group, hut scales broader, 

laderal circuli coarse in burchelU, tine in others, as mahecola. In- 
cludes the African B. burchelli, hrniurus, cape7]sls, aspilus, (some 
}):)lygonal areas), gairali, nummifrr, rhoadesi {\)ut radii weak) and 
trispihts (iralLrri ). Asiatic species arc B, lateristriga (scale not so 
broad), pnlawanctisis, hampal (immense scale, not so broad) and 
mahecola. 

( p, ) B. chrgsopoma (Asiatic). Scale of the }>innnuratns type, but 
long, with the nuclear area far a[)icad. 

It is not suggested that all’ these groui>s are natural, hut to some 
extent at least they must be significant. Later studies will no 
doubt suggest modilicatious, esj)ccially when the characters of the 
fishes are correlated. Some generic and subgcneric names are 
applical)le as follows: 

(licilobarbus A. Smith. Typ<^, ca})ensis (gr. o. ) 

BseHdobnrbn.s A. Smith. Typo Jmrchtdli (gr. o. ) 

Anrmatichih gs Iheekcr. Typo, apiypm ( gr. k. ) 

HcniU)artnis IWooVo.r. Tyjie Schlegel ischlegeUi) (gr. k. ) 

Labeobarbus Ihip}>. Ty ])0 vedgia (gr. g. ) 

Xumerous othei’ names have In'cn }»roj>osed for subdivisions of 
B>arbus, which is here intcr])r(‘ted in the broa<lest sense, following 
Loulenger. No doubt some of these re]>res(mt valid genera, and it 
is probabli' that Bartnis should be restricted to the I’akcarctic 
groups, l)ut 1 am not in a })osition to ju’oposi^ a new classitication. 
According to any reasonable s<*heme, it aj)}>cars that enough generic 
names already exist to suj>ply all ixMiuireiiHaits, uidess j)erhaj)S a 
name shouM be j)ro}>ose<l (at least in a subgeneric sense) for 
B, graham i of liegau. 

Day, in his work on the sj)ccies of British India, rccognize<l 
three suhgenera: 

Barbodcs, with four barbels. 

Caporta, with two barbels. 

Piuitias, without barbels. 

I have (‘xamined the scak‘S of 17 of his Bartmdes, five of his 
Caporta, and two (a}>ogfni iuu\ Jitamentosas) of his Biintius. On 
the scaU‘ characters, the groups d<^ not hang well together, and for 
this and other reasons 1 believe they are to a considerable extent 
artiticial. Day calls attention to the great rcsemlilance between 
Jy. mahecola, which has four barbels, and B. filamentosus, which 
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has none, and even raises tlie question wlietlier they are distinct 
species. 

(S.) Varicorhinus. An Asiatic and African ^enns related to Laheo and 
Barbus. 1 have examined three species: 

I'. 6c.so. Hawasli liiver (Zaphlro). Scale about llfo mm. lonjr 
and 14 broad; laterohasal angles much reate r; basal and lateral 
circnli very fine, a]>ical (on ex}) 0 .<^ed part of scal<d abruptly differ- 
entiated, very coarse, broken up into tubercles between the ra<lii; 
nuclear area nearly central; apical radii numerous, about 40, 
parallel, not very consjncuous ; tuisal radii three or four, feeble and 
broken. This rather recalls some of the Laheo scales, but is mucli 
broader, and without or with oidy faint traces of the curved lateral 
radii. This is the type of the genus. 

tan(janic<r. l>ake Tanganyika iCauniugtou). Small delicate 
scales about 4 mm. lung, about as hn>ad as long, varying to broader 
than long, olduscly suhtriangular, with a broad basal median lobe. 
Nuclear area l)roadly roughened; lateral and basal circnli widely 
spaivd, or the basal fairly dense; apical circnli ('van(‘.scent ; apical 
radii about 18, delicate, wavy; basal radii as in V. beso. Very 
distinct from T'. beso. ^ 

W warocranns. Oum Erbiah, ^lorocco {llhjfjenhach). Not 
adult. Scales subquadrate, about 0 mm. long ami iSSz broa<l ; 
structure essentially as in beso, with the same sort of tuberculate 
apical circnli. Apical radii about lb; nuclear area circulate to 
middle or very broadly rugo.se; feeble and broken l)asal ra<lii 
rather numerous. Belongs to the sul)genus P/erocc/pocf a Gunther. 

In Boulenger’s key, V. beso goes in the first division, with three 
other species, while V. jaaroccon as and form the second. 

It seems evident, however, that the two latter are not closely 
allied. T. maroccenms, in spite of several peculiarities, must be 
grou{)ed with T’’. beso, while 1’’. taiujanlcie Boulenger forms a group 
apart. The tanrjanicie group is distinguished not only by th<‘ 
small size ((>4-70 in lateral line) and scul}>ture of the scales, lait by 
the (bjrsal originating above the ventrals, the last simple ray very 
strong and ossified, the larg(‘ eye, the reduction of the barbels to a 
single rudimentary pair, and the falcate apex of the dorsal and of 
the caudal lobes. 

Dr. Boulenger (1001) originally described V. tamjaniav as a 
member of the Asiatic genus Laporta, writing as follows: 

“ 44ie discovery of a species of this genus in Lake Tanganyika is 
particularly interesting from the fact that only one was known 
from Africa, viz. the Abyssinian C. dillonil C. ami \L ; this is dis- 
tinguished by the absence of barbels and the greater size of the 
scales (0^0 to Oi* in the lateral line). In the j)re.<cnce of a pair of 
barbels and the small size of the scales, C. tanjaniciv belongs to 
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tlie tj^pical section of the genns, inha])itin.£: sontliwestern Asia; hut 
it lias th(* (Milar^e*! dorsal ra}^ neitlu‘r fe(‘hleas in C . fnuduhin I'all. 
and allied species, nor serrated as in C. triitta Ili‘ck.” 

<J. (////on// is now ]>hi(*ed hj" Dr. lionhau^er in the synonyinj" <>f 
r. /n’.S'O. Upon coiiijiarin^j: tlu* scales of V. Uitnjanicir with those 
of Asiatic CapoHa, I find a V(*ry markcMl resiMidilance. Capo<ia 
fundidus (Kura Itiver, St. Petersl)iirtr ^riisenni) has scak's closely 
like those of V. taufjcuiicic in size, sculpture and consistency, hut 
briKider, with the apical radii strong and not W'avy. stei}t- 
dachneri, Kessl, is rather more inoditied, the scales luang longfu* 
than broad, with strong laterobasal angles, and the siibapical cir- 
cnli forming strong oliliqne ridges. The scales of C. ( Cnathopoyon ) 
gracilis iwn close to those of D. tanganiciVy but the ajiical radii are 
stronger, and the tubercles formed by the circuli lietween them are 
large. 

All things considered, tanganiciv does seem to stand apart 
from true VaricovhiiiuSy and shows some athnity with CapoHa, It 
may therefore lie taken as the type of a new snbgenus Acacoeta. 

(P. ) Discognaihns. A genus of .'southern Asia and northeast Africa, 
es])ecially found in torrents and mountain rivers, liaviug a more or 
less developed suctorial disc on the chin. The skin is usually 
thick, and is alwa 3 "s beset w’ith numerous minute jiigimuit dots; in 
D. johnstoNii these are rather larger and verj^ dense, ]>rodueing a 
sort of lim‘ marbling. According to Day, tyjiical Discognathiis of 
Ileckel, which 1 have not seen, has only one ]>air of barbels. The 
Indian and African s]>ecies hav(‘ two j>airs, and go in the snbgenus 
Garra Ham. Much. The only Asiatic sj)ecies I Inive (*xamined is 
D. lamia fnnn llarnai, Afghanistan {F. Dag). This has sub- 
(juadrate scales, broader than long (about (1 mm. long and {\}.> 
broad), the ai>ieal half covered by the yellow skin. Latm'obasal 
angles evident but obtuse; basal and lateral circuli very line; apical 
radii exct'ssivel}’ line and numerous, onl}" about 70 to 00 /x a}>art, 
giving the idea that tlu‘ 3 " may be luercPy (*oarse loiigitudinal 
circuli, but the remains of the true apical circuli (following the 
line of evolution initiated bj^ Varicorhinus) are visibl(‘ as rounded 
tnberchx^ between the radii; basal radii irregular and poorly 
developed, as in allied forms. This scale can (‘asilj" be recognized 
as an (‘xtreuie imjdilication of the Varicorhinus tyj)e. The ajncal 
tubercles (remains of circuli) are suggestive of tln^se found in 
CapoHa gracilis though of course the}" are much smaller. 

The four African species of Discognaihns seen by me have smaller 
and broader scales (4 mm. broad and long in D. johnstonii, tlu* 
others a little smaller). 

D. blanfifrdii. Jernu’ River, near Hari’ar (77. Drgen). Koi'inerly 
confused with D. hunia, with which thi‘ scale agrees in all ini]>or- 
tant features. The basal radii are fairly nunuu’oiis, but very 
irregular. 
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D. johnstouL Victoria Xyanza iSIr IF. JoJmstoii). Ai)p(‘aranco 
of .<cale inncli \n 1). htanfordii, but the laternbasal angles have 
wlioll}" disappeared, an<l the ))road nuclear area is ])roken np by a 
number of sliort irregular lines. The a])ical ra<lii extend to the 
side of the scale, where they are obliquely crossed l)y the eirculi. 
The lateral circnli are not so regular as in D, lamia. 

I). rjuadn'nmciilatHS. Lake Zwai { Zaphiro) . J^cale much as in T). 
htanfordii. Laterobasal angles rudimentary; nuclear area V(‘ry far 
basad ; apical ra<lii extremely fine, the middle ones about oO a]>art ; 
lateral radii irregular and widely spaced, obliquely crosse<l by eir- 
cnli ; apical circuli repre.sented by scattered round tubercles. 

D. demheenffis. Matti JL (Blue Nile) ( P. C. Zaphiro). Thin scak^s 
embedded in thick skin. Scales essentially as in (jaadrimandal a.s, 
the nuclear area far basad. Tlie short basal radii arc^ w(‘ll devid- 
o]»ed, and extend laterally in an irregular manner, so that the scale 
is radiate all round. 

Thus, so far as the scales go, the genus Discofjnathiai hangs well 
together, and is se])arable from Wiricorhiutn^ by tlu' extnMiu' close- 
ness of the radii. 

(10.) lAibeo. The scales of this large genus may be divi<U‘d into a num- 
])ei’*of grou))S, as in Ikirhns. 

(a.) L. fnnto'iat}is grou)». Scak‘s V('ry long, ))arallel-sid(‘<l, ronnde<l 
apically, truncate basallj^; thost* oi findn'iutus an* about h> mm. 
hmg and 0 broad. A very distinctive groiq), a))proachetl, bnt not 
nearly equalle<l, in Ikirbv.s by the group of Ji. r/onionotus. The 
s]K‘cies are Asiatic, including L. curfia, microphlhalmns, Irurru.^, 
f/onius, Jimt)riatns, bata, ko))tius, teudienanUn ; and as a subgr(»np 
with shorter scales Ij. dns.'^aw irri , paro/nsia, chat i/bratu.^ ami ia<jn- 
pinnis. The apical eirculi are broken up into tnberck*s; th(‘aineal 
ra<lii diller, being nineli more* numerous in L. bata than in Fj. 
(hnt)ri(tias. One African s]>e(‘i(*s, L. bitrbaln.^ Bonk'iigc*!' ( Itoma, 
IjOW (* r ( k)Ugo ) might b(* class(*d with the* shorter-S(‘ak*d division of 
this group, but it is r(*ally a rather narniw-s(‘al(Ml memb(*r of the 
macrotiioma group. 

( b. ) Fj. 7uacrosfoma group. Scal(*s of the snbqnadrat<* typ(*, bnt not 
imu'h (*longat(‘d ; basal margin obtusely lobed in middle. I liave 
}>lac(‘d h(*r(* the Asiatic L. catt>aiw and filcatns (fb/oc/o7a.s‘ ), but tlu* 
lattc*r is broad(*r. The African spi*ei(‘s an* nnnu*rons, inclmling L. 
macrostoma, mtotiens (few basal radii), (bnt broad(*r), 

Cjftindricas, mc.vtps, retifer (large n*ddish ^ca\c), forskatH, (jrcoiii 
and victorianas. Tlu* large scale's of L. victoriamis an* l>adly in- 
f(*stt‘<l l>y sonu* parasite. 

( c. ) Ij. st(ido))i group. Like* tlu* last, but no liasal radii, and the 
l>asal margin straight, or not obvionsl}^ lobed. This groiqi consists 
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of two lots of specie.'^, one Asiatic, the otlior from the Transvaal. 
The Asiatic members are L. shidoni (Mandalay, F. Fay), L. 
ricaorhyjlchns (Jamn, Himalayas, SrhJayiiHireJt), L. hicolor (Tal- 
ciitta, F. Day), />. siiidejniiii and L. (tl/do.'ihnnas. The Transvaal 
niu'S are L. rox:v, rnddi and raprnsis. Tliis ,<rr<^np ))rohal)l3Hias no 
in*o})er standing, hut consists ratlier of slii^htly divcTgeiit members 
of the last. 

(d. ) L. atthrUs i^roni>. The often largo scales scnlptnred about as in 
the macrosfowa group, but snheireiilar, without lat(‘rohasal angles. 
Ail African, ineliiding L. alll cells, senryaloisls, lineatns, coid)ir 
(many basal radii), d(ndinyl ixnd n)id)mtus. The last is the type 
of Jhrostomns A. Smith. L. Itorle forms a subgroup with reduced 
seul})ture. 

((*,) L. wallrrl (brachypoiaa) group. Type* of macrosUnna, but the 
seal(‘s l)(‘coming obtusedy subtriangular. This may l)C compared 
with th(‘ hrrvJharhis grou)> of DarJnis. 

( f. ) L. chrysophekadlon group. This sjiecie.', from the ^renain 
Kiver, Siam, is very distinct by the chara(*ter of tin* api(*al circuli, 
which inst(‘a<l of ])eing broken up into tubercles, an‘ continuous, 
and in(*et at a sharp angle in the middle line, as in Cirrhhm 
jadleal. Tht‘y are however denscu’ than in the Clvrhlua. L. 
rohlla from (kdeutta {Thos. Moore) has essentially" the same strne- 
tur(‘, l)ut the circuli an* more* or le.ss l)rok(m up into tubendes. 
Tb(‘ shai)e of the scale is essentially as in the macrostoma grouj». 

It will b(* s(‘en that the gnaipiug of Laheo here given does not 
accord well with that based (e. g. by Boidenger) on the lishes. 
There is however a tendtmey for the groups to agree with geograt)h- 
ical areas, and it is probable that th(*y have some ri*al signiticaiice. 
Xo doubt some of tlie grouj)s are artificial, imdnding similar look- 
ing scales which actually have diti(‘rent origins. 

Kegarded as a wliok^, the ^Vfrican ryprini<l fauna ])resents some 
enid(»ns historical probl(‘ins. .Vfriea is the home of a varied fauna 
of Characinids, whi(di Ixdong to end(‘mic genera. As America was 
j)rol)ably tlu* hoiiu* of this family, and in ^’iew of the distinctne.ss 
of the African Characini<l fauna from that found in the Xeotrojdcal 
K(‘gion, it must be suppose<l that tlu* arrival of the Characinids in 
Africa took jdace very long ago, p(‘rhai)S in the ^lesozuic. (Jn the 
other hand, the Etliiopian Cyprinid fauna is obviously Asiatic, and 
tlie amount of endemicity (asi<le from species) is so slight that we 
must i)Ostulat(‘ a more recent period of arrival, certainly Ti*rtiary, 
)K‘rhaps not (‘arli(‘r than Pliocene. It is curious that wdtli th(‘> 
country so well stocked in advance \^ith (diaraeinids, it was i»ossi- 
bl(‘ for the ('yjadnids to si>read even to the extixane south, and 
j>roduce smdi a large nnmb(*r of sptvUic forms. This may be due 
in ])art to a great(‘r ada}*tal)ility (already well devidoped in Asia) 
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to u]»lan(l streams, as may l»e sn^^gested by tlie jjreat nnml>cr and 
variety of sj»eeies in Abyssinia. 

Anotlua* interestin.ir feature is tlie j>a];ear(*tic fauna, j)oor in 
s}KH*ies, in nortli Africa. 'IMns fauna d»K‘s not liave tbin.irs all its 
own way. Tt seems natural oiongb that Ktbiopian tyi»c*s sbould 
conu‘ down tbe Xil(‘ into Lower ]^gyj>t, but it is curious that tlu* 
sur]>risingly rich (as to species) fauna in tbe Atlas ^lomitains 
.sbould be mixed, I’abearctic and Etliio]»ian. Tlii' .‘^i*(‘ins to i>oint 
to former (Mioc(me) conditionsin tbe Sahara r(‘gion, very diU’ei’mit 
from those o])servt‘d to-day. 



